The intense blue emitting phosphor KCaBO3:xCe 3+ is synthesized by solution combustion synthesis at comparatively lower temperature using urea as fuel. The method of synthesis is by simple, time saving and economical. X-ray power diffraction (XRD) analysis confirmed the formation of the said phosphor. Photoluminescence measurements showed that the phosphor exhibited intense emission at 427nm, corresponding to 5d→ 2 F7/2 transition of Ce 3+ .
Introduction
White LEDs are promising candidates to replace conventional incandescent and fluorescent lamps in the coming future due to their merits of a long operation life time, energy saving capabilities and high material stability and lack of pollutants [1] .White light emitting diodes are commercially used with the development of the InGaN blue LED chip and YAG-Ce 3+ phosphor [2] .But the white light generated by this mechanism has higher color temperature due to lack of red light. Hence cannot be used in more extensive fields. Recently luminescent capacities of GaN chip under the range of near [3] [4] has enhanced.
Hence these chips coupled with red, green and blue phosphors have attracted much attention due to the advantages of color stability [4] . 
Experimental
The phosphors shows small excitation peak at 287nm and broad excitation band peaking at 360nm. The emission spectrum exhibits intense blue emission at 427nm when excited with 365nm wavelength. The concentration quenching mechanism is generally associated with energy transfer. Non-radiative energy transfer process from one Ce 3+ ion to another Ce 3+ ion can be described by three different methods:
(1) exchange interaction (2)radiation reabsorption and (3) multipolar interaction.
While discussing the mechanism of energy transfer in phosphors, Blasse [15] suggested that if the activator is introduced solely on one crystallographic site (here Ca 2+ site), the critical energy transfer distance (Rc) is approximately equal to twice the radius of a sphere with this volume. In order to further discuss the mechanism of energy transfer between the activators in KCaBO3 host, the critical energy transfer distance (Rc) can be calculated by the following equation:
Where χc the critical concentration, N is the number of cation sites in the unit cell, and V is the volume of the unit cell. So in this case, V=364.779˚A, N=4 and the critical doping concentration of Ce 3+ in theKCaBO3 host is found to be 0.02. Thus, the RC of Ce 3+ in KCaBO3: Ce 3+ phosphor is determined to be 20.57Å.Since Rc is not less than 5 ˚A exchange interaction is not responsible for non-radiative energy transfer process from one Ce 3+ ion to another Ce 3+ ion in this host. The mechanism of radiation reabsorption is the primary method only if the fluorescence spectra of the excitation and emission have obvious overlap.
Thus, in view of the emission and excitation spectra of KCaBO3:Ce 3+ (Fig3), the radiation reabsorption is unlikely to occur. As a result, the energy transfer process of Ce 3+ in KCaBO3 phosphor would be due to multipolar interaction. Further it can be proved to be because of quadrupole-quadrupole interaction. .The colour coordinates CIE 1931 for the as-synthesised phosphor are (0.14, 0.11) where as the commercial blue phosphor BAM:Eu 2+ shows the colour co-ordinates as (0.14, 0.107) indicating that as-synthesised phosphor is suitable blue emitting phosphor for solid state lighting.
Conclusion:
The blue emitting phosphor KCaBO3:xCe 3+ is prepared by simple, time saving, economical method of solution combustion synthesis at comparatively lower temperature using urea as fuel. X-ray power diffraction (XRD) analysis confirmed the formation of the said phosphor. Photoluminescence measurements showed that the phosphor exhibited emission peak at 427nm, corresponding to 5d→ 2 F7/2 transition of Ce 3+ .
The excitation spectra monitored at 427nm shows small peaks at287nm and broad excitation band peaking at 360nm. The later lies in near ultraviolet (350-410nm) emission of UV LED.
The PL spectrum at various doping concentration of Ce 3+ shows maximum emission intensity at x=0.02 after that concentration quenching is observed. The phosphor KCaBO3: 0.02Ce 3+ shows color coordinates CIE 1931 as (0.14, 0.11) for optimum emission intensity. It is thus a potential candidate as blue emitting phosphor for solid state lighting using nUV chip.
